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Biodiversity of Singing Insects
Mackenzie Bancroft, Sarah Metz, Dana Moukaled and Dr. Kristi Hannam
Background
Insects are a species-rich taxon and crucial for ecosystem functioning, 
however in the context of global changes and declining biodiversity, 
insects are largely ignored in conservation studies (Penone et al., 2012). 
Although not all insects call, we can use calling insects to measure 
biodiversity at three sites in WNY of different sizes and located in 
different proximities to anthropogenic noise. Paul Frame Grassland and 
the Island Preserve are larger areas of grassland located some distance 
from traffic noise. The Indian Fort Grassy Area is a much smaller 
grassland area that is located in close proximity to traffic noise. As found 
in our data collection, the range of frequencies commonly used by 
insects is between 0-20 kHz, which overlaps with roadside noise which 
is commonly between 0.1-20 kHz (Orci et al., 2016). Acoustic 
recordings allow for analysis of anthropogenic noise and species 
richness, which is a critical measure of habitat biodiversity. Three 
questions will be addressed in this preliminary study: What calling 
insects are found in these three habitats; Are the insect communities 
different across these three habitats; Are there distinct patterns or peaks 
in calling behavior at each of the sites?
Conclusions & Future Directions
Based on our preliminary survey from the grasslands of the Island Preserve, The Indian Fort Grassy Area, and the Paul Frame Grassland, we conclude that the biodiversity of 
singing insects is reduced by the presence of anthropogenic noise. The Indian Fort Grassy Area, which is located in close proximity to traffic noise, is seen to have lower 
chorus levels throughout the day and also species richness. The anthropogenic noise created by the nearby road in the Indian Fort Preserve limits the kHZ ranges in which 
singing insects can be heard. These differences may be due to insects at the Indian Fort Grassy Area not being  able to adjust their calls to prevent masking by the dominant, 
low frequency anthropogenic noise created from the nearby road (Orci et al., 2016). With the inability to adapt vocalizations, species richness may in turn decline as mating 
abilities deteriorate. Fluctuating chorus levels of insect species throughout the day may reflect modification of songs in relation to fluctuations of anthropogenic noise, as 
demonstrated in studies concerning O. pellucens males, where insects may alter the timescale or call duration in response to roadside noise (Orci et al., 2016). A decrease in 
call duration may explain the decline in chorus levels when human activity and road use are high. 
Moving forward, research should concern how males and females of each species react to anthropogenic noise, as both males and females will be forced to adapt to 
anthropogenic and roadside noise as human activity becomes more prevalent in their habitats (Orci et al., 2016). Additionally, we should examine whether insect populations 
close to road noise have altered their calling behavior to adapt to their calls being masked. Finally, the mortality rate of these species should be in question: Do roadside 
habitats carry other dangers of human involvement and fast-moving vehicles that may add to the stress of the environment?
Results
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Figure 2. There is a decline in species 
richness in the Indian Fort Grassy 
Area compared to the Paul Frame 
Grassland and the Island Preserve. 
Methods 
Soundscapes were recorded for 10 minutes each hour for 24 hours/day 
for the month of September 2019 at 3 sites: The Island Preserve, the 
Indian Fort Grassy Area, and the Paul Frame Grassland. The 
recordings were then analyzed using the software RavenLite. We 
combined visualizations of spectrograms with listening to each 
recording to identify the species calling and their chorus level. The 
book The Song of Insects  was used to identify species by their unique 
frequency range and trill patterns (Lang, Elliot, 2007). To determine 
chorus level, we adapted the Wisconsin Frog & Toad survey chorus 
rankings to rank the chorus levels of each species as a proxy for 
species abundance. Species richness was evaluated based on the 
number of species present at each site and the associated chorus levels.
Table 1. Chorus levels of insect vocalizations adapted from the 
Wisconsin Frog and Toad Survey, 2006.
Table 2. Species identified at each site, along with the highest 
chorus level heard from the species at each site. 
Figure 1.  Spectrogram images showing Allard’s and Carolina Ground 
Crickets (left) and traffic noise (right) recorded at Indian Fort Grassy 










We found four species common in all three sites: the Sphagum Ground 
Cricket, Carolina Ground Cricket, Allard’s Ground Cricket and Striped 
Ground Cricket (Table 2). Aside from these four species, the three sites 
differed in their species richness, with the Island Preserve having 15 
species observed, the Paul Frame Grassland having 10 species 
observed, and the Indian Fort Grassy Area having 7 species observed 
(Fig. 2). This makes sense that the Indian Fort Grassy Area has the 
lowest chorus levels and species richness since it is subject to the most 
traffic noise and is such a small area of land that may never have a 
large number of species. Traffic noise can be seen to overlap insect 
calls, which can cause confusion or disruption in insect 
communication (Fig. 1). There is also a pattern observed where chorus 
levels are consistently higher during the evening times (Fig. 3). This 
may be due to predation of birds or other species, or lack of human 
activity that may alter insect calls.
Figure 3. Chorus level appears to be 
more active during the evening times. 
